Age-independent and age-related deficits in visuospatial learning, sleep-wake states, thermoregulation and motor activity in PDAPP mice.
Recent studies demonstrated that mice overexpressing the human mutant beta-amyloid precursor protein (hbetaAPP; PDAPP mice) show age-independent and age-related deficits in spatial learning. We used behavioral and electrophysiological techniques to determine in young and aged PDAPP mice whether deficits in spatial learning also involve alterations in sleep-wake states, thermoregulation and motor activity. Consistent with earlier studies, young PDAPP mice exhibited selective age-independent deficits using spatial, but not random and serial strategies in the circular maze. Aged PDAPP mice exhibited deficits using all search strategies. The core body temperature (Tb) in young and aged PDAPP mice was significantly lower than in age-matched non-transgenic (non-Tg) littermates. During the dark period, the motor activity (LMA) was significantly increased in young PDAPP mice, but not in aged PDAPP mice. During the light period, young PDAPP mice showed a reduction in the generation of rapid-eye-movement (REM) sleep. In contrast, aged PDAPP mice exhibited a reduction in the amount of time spent in W and an increase in SWS during the light period. Aged PDAPP mice also showed an increase in the amount of time spent in W and a reduction in REM sleep during the dark period. Our findings support previous reports indicating deficits in spatial learning in young and aged PDAPP mice. These data also suggest that PDAPP mice exhibit age-independent and age-related deficits in neural mechanisms regulating visuospatial learning, the total amount and the circadian distribution of sleep-wake states, thermoregulation and motor activity.